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$u_{t}-\Delta u=f(u)$ in $\Omega\cross(0, T)$ , $u|_{\partial\Omega}=0$, $u|_{t=0}=u_{0}(x)$ (1)
$u_{\mathit{0}}\in C_{\mathit{0}}(\overline{\Omega})_{\text{ }}$ $0$
$\overline{\Omega}$
$0<T<<1$
$u=u(x, t)\in C(\overline{\Omega}\cross[0, T))\cap C^{2,1}(\Omega \mathrm{x}(0, T))$
– $\partial_{t}-\Delta_{D}$ $\{U(x, y;t)\}$ (1)
$u(x, t)= \int_{\Omega}U(x, y;t)u_{0}(y)dy+\int_{0}^{t}ds\int_{\Omega}U(x, y;t-s)f(u(y, s))dy$ (2)
$\text{ ^{}-}\text{ }\dot{\text{ }}$
([34]) $\lim\sup_{t\uparrow\tau}||u(t)||_{\infty}<+\infty$
$t=T$
$\lim\inf_{t\uparrow\tau}||u(t)||_{\infty}<+\infty$ $\uparrow T$ $M>0$
$||u(t_{j})||_{\infty}\leq M$ $b_{j}^{\pm}=b_{j}^{\pm}(t)$
$\dot{b}=f(b)$ , $b|_{t=t_{j}}=\pm M$ (3)
$u(x, t)$ $b_{j}^{\pm}(t)$
$b_{j}^{-}(t)\leq u(x, t)\leq b_{j}^{+}(t)$
(3) $b_{j}^{\pm}(t)$ $T$
$\lim_{t\uparrow}\sup_{T}||u(t)||_{\infty}<+\infty$










$u_{t}-\Delta u=\lambda_{0}e^{u}$ in $\Omega\cross(0, T)’$. $u|_{\partial\Omega}=0$ , $u|_{t=0}=u_{0}(x)$ (4)
([3])
$-\Delta v=f(v)$ in $\Omega$ , $v=0$ on $\partial\Omega$ (5)
Fujita [13] (5) $\underline{v}(x)$
$\overline{v}(x)$
1. $0 \leq u_{0}\leq\not\equiv\overline{v}\Rightarrow T_{\mathrm{m}\mathrm{a}s\mathrm{c}}=+\infty_{J}.\lim_{tarrow+\infty}||u(t)-\underline{v}||_{\infty}=0$
2. $u_{0}\geq\not\equiv\overline{v}\Rightarrow T_{\max}<+\infty$
$T_{\max}=+\infty$ , $\lim_{tarrow+\infty}||u(t)||_{\infty}=+\infty$ (6)





$u_{0}\not\equiv\overline{v},$ $\int_{\Omega}u_{0}\phi_{1}\geq\int_{\Omega}\overline{v}\phi_{1}$ $\Rightarrow T_{\max}<+\infty$
$\overline{v}(x)$








$-\Delta\underline{v}\geq f(\underline{v})$ , $-\Delta\overline{v}\leq f(\overline{v})$ , $\underline{v}\leq\not\equiv\overline{v}$ in $\Omega$
$u_{0}\in C_{0}(\overline{\Omega})$ $u_{0}\geq\not\equiv\overline{v}$
$T_{\max}<+\infty$ ,
$\lim_{t\uparrow T_{\max}}\mathrm{m}_{\frac{\mathrm{a}}{\Omega}}\mathrm{x}u(\cdot, t)=+\infty$ (8)
Friedman and $\mathrm{M}\mathrm{c}\mathrm{L}\mathrm{e}\mathrm{o}\mathrm{d}[11]$
2(1) $f(u)$ ( $f(\mathrm{O})\leq 0$
$u_{0}\in C^{2}(\Omega)\cap C_{0}(\overline{\Omega})$
$u_{0}\geq 0$, $-\Delta u_{0}\leq\not\equiv f(u_{0})$ in $\Omega$
(8)
[13] (2)







Vazquae [43] Brezis, Cazenave, Martel and Ramiandrisa [6]
3
$1<p<\infty$
$u_{t}-\Delta u=|u|^{p-1}u$ in $\Omega\cross(0, T)$ , $u|_{\partial\Omega}=0$ , $u|_{t=0}=u_{0}(x)$ (9)
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Otani [41] $1<p< \frac{n+2}{n-2}$
– : $||u(t)|\mathrm{I}$ $\leq C$ $\omega$ .
$E$ $(\mathrm{c}.\mathrm{f}. [7], [17])$ $-$
$P \geq\frac{n+2}{n-2}$ $\Omega:\mathrm{s}\mathrm{t}\mathrm{a}\mathrm{r}$-shaped $E$ ([42])











3 ([28]) $p= \frac{n+2}{n-2},$ $\Omega:star$-shaped, $T_{\max}=+\infty$
$\beta>0$ .
4 (9) $p= \frac{n+2}{n-2}f$
$\Omega=B_{1}(0)$ , $0\leq v_{0}=u_{0}(|x|)$ : decreasing in $r=|x|$ (10)
$\beta>0$









$1<p< \frac{n+2}{n-2}$ $T_{\max}<+\infty$ $\beta<0$
$([27], \mathrm{c}.\mathrm{f}. [17])$ $-.\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{l}\mathrm{e}$ well
([46]) $p= \frac{n+2}{n-2}$ $X=H_{0}^{1}(\Omega)$ (9)
critical $T$ $||\nabla u(t)||_{2}$











[40] $T_{\max}=+\infty$ j(O)\leq j
$T_{\mathrm{m}\mathrm{a}3\mathrm{C}}=$
.
$+\infty$ $\Rightarrow$ $\int_{\Omega}u(\cdot, t)\phi_{1}\leq j_{*}$ $(.t\geq 0)$ (12)
$0\not\equiv\leq u_{1}(x)\in C_{0}(\overline{\Omega})$ $\tau>0$
$u_{0}=\tau u_{1}$ (2) $0<\tau<<1$
$T_{\max}=+\infty$ $u(x, t)$ (12) $j_{*}$
$\tau$ - $\tau>>1$
$T_{\max}<+\infty$
$\tau_{*}=\sup$ { $\tau>0|$ $u_{0}=\tau u_{1}$ – }
$=\tau_{*}u_{1}$
$1<p< \frac{n+2}{n-2}$ $T_{\max}=+\infty$ $\omega$ (5) energy
$(\mathrm{c}.\mathrm{f}. [36])$ \Omega : $0<\tau<\tau_{*}$
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(12) $\tau=\tau_{*}$ $L^{1}$ $1<p< \frac{n+2}{n}$
–
$p= \frac{n+2}{n}$ Fujita [12] $(\mathrm{c}.\mathrm{f}. [35])$
$p \geq\frac{n+2}{n-2}$ – $L^{1}$
\Omega : $u(t)$ $\delta(x)=\mathrm{d}\mathrm{i}\mathrm{s}\mathrm{t}(x, \partial\Omega)$ $L^{1}(\Omega, \delta(x)dx)$
(2)
[40]
$(\mathrm{c}.\mathrm{f}. [33])$ (12) 1
5
Ni-Sacks-Tavantzis Galaktionov and Vazquez
[16] (10) ( radial case ) $\frac{n+2}{n-2}<P<$
$1+ \frac{6}{(n-10)+}$
$p= \frac{n+2}{n-2}$
Gui, Ni, and Wtg [21]
$p= \frac{n+2}{n-2},$ $\Omega=\mathcal{R}^{n}$ , radial case
Baras and Cohen [2], Lacey and Tzanetis [32]
(2) $v_{0}(x)\geq 0,$ $f(u)\geq 0$
$u$ : $Q\equiv\Omega\cross(0.+\infty)’arrow[0, +\infty]$
(2) $\mathrm{a}.\mathrm{e}$. in $Q$ $u\mapsto f(u)$
$u_{k+1}(x, t)= \int_{\Omega}U(x, y;t)u_{0}(y)dy+\int_{0}^{t}ds\int_{\Omega}U(x, y;t-s)f(u_{k}(y, s))dy$
$u_{*}(x, t)$ (2)
$T_{c}= \sup\{t>0|u_{*}(x, t)<+\infty \mathrm{a}.\mathrm{e}. x\in\Omega\}$
.
$($complete blow-up $\mathrm{t}\mathrm{i}\mathrm{m}\mathrm{e})_{\text{ }}T_{\max}=T_{\mathrm{c}}$






‘ ax $\leq T_{c}$
$t>T_{c}$ $\Rightarrow$ $u_{*}(x, t)=+\infty$ $(x\in\Omega)$
[2] $\Omega:\text{ }-$
$1<p< \frac{n+2}{n-2}$ [16] rraaddiiaall ccaassee $\Omega=\mathcal{R}^{n_{\text{ }}}$
$p= \frac{n+2}{n-2}$
(2) formulation $u(x, t)=+\infty$




5([45]) $\Omega\subset \mathcal{R}^{n},$ $T>0$




$D= \bigcup_{0\leq t\leq T}D(t)\cross\{t\}\subset\Omega\cross[0, T]$
$u_{t}-\Delta u\geq 0$ in $\Omega\cross(0, T)\backslash D$
$t_{0}\in(0, T)$ $\lim\inf_{tarrow t_{\text{ }}}L^{n}(D(t))=0$
super-solution dead core
$n=1$ $\lim\inf_{tarrow t}$ $D(t)=\emptyset,$ $n\geq 2$ $\emptyset\neq J$ : open
$\subset(0, T)$
$\int_{J}\log(L^{n}(D(t)))dt$ $=$ $-\infty$ (if $n=2$)









$u_{t}-u_{xx}=f(u)$ $(-1<x<1, t>0)$ , $u|_{x=\pm 1}=0$ (13)
– ([11], [8])
I=Tm $u_{*}(x)=u(x, T_{\mathrm{m}\mathrm{a}’ \mathrm{c}})$ $x_{0}\in(-1,1)$
$u_{*}(x_{0})=+\infty$ , $0\leq u_{*}(x)<+\infty$ $(x\neq x_{0})$




$x(u, t)$ $u>0$, t>Tm $x(u, t)$
$uarrow+\infty$







$v(\cdot, t)\in L^{1}(so,$ $+\infty)$
59
Herrero [$22|$
[22] $f(u)\equiv 0$ (14) $L^{1}(\mathcal{R})$
(13) $f(u)\geq 0$
$L^{1}$












Fukuda, $\mathrm{I}\mathrm{s}\mathrm{h}\mathrm{i}\dot{\mathrm{i}}$ and Tsutsumi 15]
(17)
$0\leq w\leq M(1+s^{2})$ , $|w_{s}|\leq M(1+s^{2}))^{1/2}$
$w_{ss}\leq K$ $C(\mathcal{R}^{n}\cross[0, +\infty))-$
7
Giga and Kohn [18] –
(9)
([19], [20]) [19] $1<p< \frac{n+2}{n-2}$ (10) .
T=Tm
$0\leq u(\mathrm{O}, t)\leq C(T-t)^{-1/(p-1)}$
60
$\frac{du}{dt}=u^{p}$
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